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Preliminary  remarks. — In  order  to  unravel 
the  fibres  composing  the  ventricles  of  the  heart, 
considerable  preparation  is  necessary.  The 
auricles,  fat,  coronary  vessels,  and  external  pro- 
per membrane  should  be  cleanly  dissected  off ; 
the  heart  should  then  be  boiled  thoroughly,  but 
not  too  much,  so  as  to  give  its  fibres  the  requi- 
site degree  of  firmness  without  rendering  them 
fragile.  For  example : sheep’s  hearts  should 
be  boiled  ten  or  fifteen  minutes  ; calves’ twenty 
or  thirty,  and  bullocks’  forty  or  fifty  minutes ; 
immediately  afterwards  they  should  be  im- 
mersed in  cold  water;  for  if  they  be  exposed 
to  the  air  while  hot,  their  superficial  fibres  be- 
come dark,  dry,  and  brittle.  As  the  process  of 
unravelling  occupies  many  hours,  and  as  the 
heart  requires  to  be  preserved  in  a good  condi- 
:ion,  it  should  be  immersed  during  the  intervals 
.o  weak  spirit  and  water.  The  heart  of  the  calf 
s preferable  to  that  of  any  other  animal,  it 
being  on  a scale  which  affords  distinct  views, 
.vhile  the  fibres  of  young  are  more  easily  sepa- 
rated than  those  of  older  animals.  The  con- 
'ormation  is  the  same  in  all  quadrupeds,  and 
Dears  a complete  resemblance  to  that  of  the 
mman  heart.  When  the  coronary  vessels  are 
lissected  off,  a depressed  line  or  track  is  left  on 
he  anterior  and  posterior  surfaces  of  the  heart, 
since  this  line  corresponds  externally  to  the 
mtire  edge  of  the  septum,  and  to  the  boundary 
>f  the  right  ventricle,  it  may  be  usefully  em- 
)loyed  in  reference  to  these  parts.  It  is  there- 
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perceptible.  At  the  entire  boundary  of  the  right 
ventricle  they  decussate,  and  become  greatly 
intermixed ; at  the  apex  and  base  of  the  left 
ventricle  they  twist  sharply  round  each  other, 
and  so  become  strongly  embraced  ; but  in  ge- 
neral the  interlacement  is  so  slight  that  they 
appear  to  run  in  parallel  lines.  Whether  a 
mere  fasciculus  or  a considerable  mass  of  this 
last  description  of  fibres  be  split  in  the  direc- 
tion of  the  fibres,  a number  of  delicate  parallel 
fibres  will  present  themselves,  some  being 
stretched  across  the  bottom  of  the  fissure  per- 
fectly clean  and  free  from  any  connecting  medium 
whatever;  and  although  some  must  necessarily 
be  broken,  yet  these  are  so  few  that  they  do  not 
attract  attention  unless  sought  for.  In  this 
process  of  separation  very  little  resistance  is 
offered  ; and  none  that  is  appreciable  when  a 
single  fibril  is  taken  hold  of  by  the  forceps, 
and  stripped  off,  and  which  could  not  be  done  if 
bound  down  by  cellular  membrane. 

If  a piece  of  common  muscle  be  afterwards 
split,  it  will  be  found  to  offer  great  resistance,  and 
to  be  attended  with  so  much  laceration  of  the 
fibres,  that  instead  of  a beautiful  series  of  fine 
muscular  threads  arranged  in  parallel  lines,  i 
a ragged  mass  of  mutilated  fibres  appears ; and 
during  the  process  of  separation,  the  cellular 
substance  is  seen  not  only  to  connect  the  fibres, 
but  to  afford  the  resistance  which  is  experienced. 

This  comparison  obtains  in  the  undressed 
state  of  the  specimens ; but  when  cooked, 
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them  within  their  proper  spheres  of  action, 
and  since  the  fibres  of  the  heart  are  devoid  of 
this  agent,  the  question  arises  as  to  what  other 
retaining  power  these  possess.  On  this  head 
no  difficulty  presents  itself;  for  the  fibres,  in 
winding  round  and  round  the  cavity  of  the  left 
ventricle,  become  arranged  in  concentric  layers  ; 
and  in  taking  a larger  sweep,  in  surrounding 
the  right  ventricle,  the  same  arrangement  is 
preserved,  so  that  during  the  systole  of  the 
heart  the  whole  mass  of  the  fibres  firmly  com- 
press each  other,  which  necessarily  retains  them 
all  within  their  proper  spheres  of  action,  ex- 
cepting the  superficial  fibres,  of  which  those 
towards  the  base,  and  especially  those  upon  the 
right  ventricle,  where  there  is  great  latitude  of 
motion,  do  not  preserve  a parallelism  with  their 
subjacent  fibres,  but  lie  nearly  at  right  angles 
with  them.  It  is  on  this  account,  most  proba- 
bly, that  the  superficial  fibres  have  attracted 
notice,  and  have  been  viewed  as  a distinct 
layer. 

The  disposition  of  the  fibres  varies  in  diffe- 
rent parts  of  the  heart,  forming  parallel  lines, 
angles,  decussations,  flat  and  spiral  twists.  The 
fibres  are  arranged  in  fasciculi,  bands,  layers, 
and  a rope,  which  are  so  entwined  together  as 
to  form  the  two  chambers  called  the  right  and 
left  ventricles.  These  are  lined  with  their  in- 
ternal proper  membrane. 

The  fasciculi  are  connected  with  the  aorta, 
pulmonary  artery,  and  came®  column®,  and 
contribute  to  the  formation  of  the  bands. 

The  bunds. — By  tracing  the  fibres  in  bands, 
we  are  enabled  to  develop  the  formation  of  the 
ventricles  in  a progressive  and  systematic  man- 
ner. The  bands  spring  from  a mass  of  fibres 
which  forms  the  apicial  part  of  the  left  ventricle, 
and  which,  in  winding  round  just  above  the 
apex  of  the  heart,  separates  into  two  bands  to 
form  the  right  ventricle. 

It  will  render  the  demonstration  more  intel- 
ligible if  a preliminary  and  cursory  view  be 
taken  of  the  general  course  of  these  bands 
(jig-  6,  p.  10,)  by  referring  to  the  diagram. 
The  bands,  as  there  given,  form  a mere 
skeleton  of  the  heart,  merely  indicating  the  se- 
veral courses  they  take.  The  average  width  of 
the  bands  is  not  less  than  a third  of  the  extent 
between  the  apex  and  base  of  the  left  ventricle. 
In  the  diagram,  crc  indicates  the  winding  of 
a considerable  mass  of  fibres  just  above  the 
apex ; at  the  septum,  s,  it  splits  into  two  bands. 
The  shorter,  Cacc,  encircles  spirally  both 
ventricles,  one  half  round  the  right,  the  other 
round  the  left  ventricle.  The  longer  band  de- 
scribes two  circles : it  first  passes  through 
the  septum,  round  the  left  ventricle  marked 
Cpca  ; it  secondly  passes  round  the  base,  and 
includes  both  ventricles  in  its  circuit,  marked 
progressively  Cpcaa,Cpcaa a,  CpcaaaaC,  and 
RR. 
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the  latter  are  characterised  by  double,  and  the 
former  by  single  initials.  Accordingly,  the 
aorta,  the  pulmonary  artery,  the  rope,  and  the 
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and  c.  This  plan  is  modified  in  one  instance 
only,  viz.,  the  fibres  of  the  main  bulk  of  the 
heart,  being  derived  from  the  rope  and  the  twe] 
carne®  column®  of  the  left  ventricle,  are  desig-. 
nated  in  the  first  instance  by  their  proper  inij 
tials  crc  ; but  as  numerous  increments  01 
fibres  are  being  made,  in  succession,  to  thesi 
three  original  sets,  it  is  convenient  to  make  ai 
abbreviation  in  the  lettering;  thus,  crc  is  in 
dicated  by  C large,  when  combined  witl 
other  initials;  accordingly,  cp.ca  is  con 
traded  to  Ca,  and  crcpca  to  Cpca,  and  s< 
with  the  rest. 

The  layers. — Although  the  heart  admits  o 
being  split  into  a number  of  layers,  yet  then 
being  no  material  division  formed  by  fasci®  o 
condensed  cellular  membrane,  such  separation 
are  strictly  arbitrary.  It  is,  however,  foun< 
convenient  to  separate  the  fibres  into  certaii 
layers,  in  order  to  give  a methodical  de 
monstration  of  the  formation  of  this  orgar 
The  same  remarks  obtain  regarding  the  bands. 

It  is  generally  supposed  that  the  superfici; 
fibres  properly  constitute  a distinct  layer,  form 
ing  a common  sac,  which  encloses  the  tw 
ventricles.  This  is  not  strictly  the  case,  for 
has  the  same  origins  and  terminations  as  have  tl 
fibres  immediately  subjacent  to  it.  Nevertlu 
less,  the  superficial  fibres  are,  in  the  followin 
description,  considered  as  a separate  layer,  1 
show  the  peculiar  construction  of  the  apex. 

The  rope. — It  has  already  been  stated  tli 
the  longer  of  the  two  bands  terminates  at  tl 
base  in  the  rope.  The  fibres  of  this  band,  i 
forming  the  brim  of  the  left  ventricle,  make 
sharp  twist  like  those  of  a rope,  by  whi< 
means  they  become  the  inner  fibres  of  tli 
chamber,  and  expand  into  a layer  which  ente 
largely  into  the  formation  of  the  mass  whit 
divides  into  the  two  bands.  So  the  princip 
band,  although  it  receives  several  increments 
fibres,  has  no  complete  beginning  nor  endin 
a considerable  portion  of  it  originating  and  te 
minating  in  itself,  which  circumstance  rende 
it  necessary  to  fix  upon  the  most  convenie 
part  of  its  course  for  the  commencement  of  tl 
demonstration. 

Although  the  system  here  adopted  of  unr 
veiling  the  fibres  of  the  heart  be  strictly  arl 
trary,  as  every  other  must  be,  yet  it  will,  me 
probably,  be  found  the  only  method  by  whii 
all  the  various  courses,  and  several  connexioi 
made  by  the  fibres  in  forming  the  heart,  cou 
be  displayed. 

The  demonstration. — It  is  requisite  to  pn 
sue  two  methods  of  demonstration  ; — one, 
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ame  time  presented.  The  other,  describing 
he  formation,  or  winding  up  of  the  fibres, 
iomprehends  the  retracing  of  the  fibres  from 
he  centre  to  the  circumference,  showing  their 
espective  origins,  associations,  courses,  con- 
lexions,  and  terminations,  also  the  manner  in 
vhich  they  are  wound  up  to  form  the  two  ven- 
ricles  into  one  compact  conical  body. 

The  dissection. — The  first  stage  consists  in 
eparating  the  superficial  fibres  from  the  two 
entricles,  which,  perhaps,  cannot  be  accom- 
•lished  in  a more  simple  manner  than  by  rais- 
ng  them  in  the  forms  of  two  wings  and  a tail, 
s represented  in  fig.  2,  which  is  to  be  done 
iy  commencing  at  the  anterior  coronary  track, 
utting  through  the  superficial  fibres  and  de- 
iching  them  by  means  of  a blunt  scalpel  in 
heir  natural  direction,  so  far  as  their  insertions 
t the  base ; this  will  be  found  to  divest  the 
ight  ventricle,  and,  from  their  obliquity,  a part 
f the  left.  (See  the  left  wing,  Cacc.)  Then 
2commencing  at  the  anterior  coronary  track, 
te  fibres  should  be  separated  in  the  contrary 
irection,  over  the  left  ventricle  towards  the 
pex.  These  fibres  take  a very  spiral  course, 
nd  as  they  approach  the  apex  converge,  but 
'n  reaching  it  they  twist  sharply  round  upon 
bemselves,  like  the  fibres  of  a thick  cord,  and 
htering  at  the  apex  become  the  internal  fibres 
f this  chamber.  The  remaining  part  of  the 
uperficial  fibres,  extending  from  the  apex  to 
re  base,  pertains  exclusively  to  the  left  ventri- 
le;  these  should  be  divided  an  inch  or  two 
hove  the  apex,  and  the  apicial  portion  detach- 
d,  which  will  complete  the  tail,  $nc.  Its 
bres  are  represented,  as  they  appear  after  sepa- 
ition,  untwisted.  The  basial  portion  of  these 
bres  should  now  be  detached  so  far  as  the 
nnulus  arteriosus,  and  reflected  like  the  right 
ang,  (?rc.  These,  as  do  most  other  fibres 
’hich  approach  the  base,  take  a more  longitu- 
inal  course,  and  in  general  they  become  so 
iparated  as  they  diverge  to  encompass  the 
isial  part  of  the  heart,  that  they  cannot  be 
lised  in  an  entire  layer  unless  some  of  the 
ibjacent  fibres  be  taken  with  them. 

The  second  stage  of  the  dissection  comprises 
le  disconnecting  the  bands  which  compose  the 
iter  or  proper  wall  of  the  right  ventricle. 
he  superficial  layer  of  fibres  having  been  re- 
ioved,  there  remain  two  other  layers  pertain- 
g to  this  wall  of  the  ventricle,  viz.  the  middle 
id  the  internal.  The  middle  is  separable  into 
vo  bands,  the  upper  or  basial,  and  the  lower 
1 apicial.  It  is  better  to  detach  the  apicial 
md  first,  which  makes  one  spiral  circle  round 
e heart.  Its  outer  extremity  being  attached 
• the  root  of  the  aorta  at  its  anterior  face,  and 
■metimes  to  the  pulmonary  artery  also,  an  in- 
sion  should  be  made  extending  from  the  up- 
;r  part  of  the  anterior  coronary  track  obliquely 

wards  the  annulus  arteriosus,  which  incision 
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commenced.  It  here  receives  on  its  posterio  a 
surface  a considerable  accession  of  fibres  from  i 
the  right  surface  of  the  septum,  by  the  junction! 
of  which  this  part  of  the  boundary  of  the  ven- 
tricle is  formed,  but  the  further  separation  o i 
the  band  prevented.  In  fig.  4,  in  the  first  on 
basial  part  of  its  course  it  is  indistinctly  seen  , 
marked  Cacc.  In  fig.  5 its  middle  coursee 
may  be  traced,  although  the  half  circle  of  the 
band  which  wound  round  the  left  ventricle  haa> 
been  cut  off.  In  the  preparation  exhibited  ir. : 
this  figure  the  separation  of  this  band  could  not  ; 
be  effected  under  the  posterior  coronary  tracks, 
on  account  of  the  separation  having  been  con- 
ducted too  deeply,  where  the  fibres  decussate 
to  form  the  posterior  boundary  of  the  right  ven- 
tricle. In  fig.  4,  which  exhibits  a dissection 
of  the  right  ventricle  of  a bullock’s  heart,  the 
whole  of  the  band,  Cacc,  is  separated  as  far 
as  the  anterior  boundary  of  this  cavity,  and  lies- 
extended ; and  the  accession  of  fibres  it  re- 
ceives from  the  right  surface  of  the  septum  are- 
seen  prolonged  into  it. 

The  basial  band  crosses  the  upper  half  oft 
this  ventricle.  It  cannot  be  raised  from  itss 
situation  on  account  of  the  numerous  lateral! 
connexions  it  forms  in  its  progress  with  the 
margins  of  the  orifices  of  the  aorta,  pulmonary;, 
artery,  and  annulus  venosus.  In  order  to  de- 
tach it  as  far  as  it  will  admit,  an  incision  about 
half  an  inch  on  the  right  side  of  and  parallel 
with  the  anterior  coronary  track,  should  be 
made,  extending  from  its  lower  edge  to  the 
base,  and  an  eighth  of  an  inch  in  depth,  or  as- 
deep  as  will  expose  the  fibres  from  the  pulmo- 
nary artery,  which  in  general  pass  at  an  angle 
with  those  of  the  band.  Although  this  band 
cannot  be  disconnected  from  the  base,  it  can  inn 
general  be  detached  from  the  fibres  of  the  sub- 
jacent layer,  so  far  as  the  posterior  coronary, 
track ; sometimes,  however,  they  are  too  inter- 
woven to  admit  of  any  separation.  The  first; 
part  of  this  band  is  represented  in  fig.  4,  . 
marked  Cpcaa;  it  was  divided  more  than;, 
half  an  inch  from  the  anterior  coronary  track. 
Its  continuation  may  be  seen  in  fig.  5,  lettered  ! 
Cpcaaa,  where  it  is  evidently  not  discon- 
nected from,  but  merely  raised  towards- 
the  base,  and  if  replaced  would  overlap  the 
fibres  taking  the  middle  course  round  the  heart. 
The  depression  at  the  line  of  the  posterior  coro- 
nary track,  pet , is  occasioned  by  the  band  being, 
bound  down  at  the  base  and  at  its  under  sur- 
face also,  by  which  means  the  upper  half  of  the 
posterior  boundary  of  this  ventricle  is  formed. 
As  the  further  pursuit  of  this  band  pertains  to 
the  third  stage,  it  will  be  made  hereafter. 

The  internal  layer.  By  the  separation  of 
the  two  former  bands  the  internal  layer  is  ex- 
posed. It  is  composed  of  fibres  from  the  pul- 
monary artery  and  from  one  of  the  carneae  co- 
lumn®. In  fig.  4 the  fibres,  pc,  are  seem 
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coronary  track,  joins  a band  emerging  from  the 
septum,  and  thus  forms  the  apicial  half  of  the 
posterior  boundary  of  this  ventricle.  It  is 
raised  from  its  situation,  but  when  replaced  its 
edge,  which  is  everted  by  the  probe,  applies 
itself  to  the  anterior  boundary  of  this  cavity. 
This  layer  cannot  often  be  so  extensively  dis- 
connected from  its  superjacent  bands  as  this 
figure  represents. 

The  thud  stage  of  the  dissection. — Having 
separated  the  layers  composing  the  right  or 
proper  wall  of  the  right  ventricle,  the  next  pro- 
ceeding consists  in  detaching  and  unwinding 
the  band  and  layers  composing  the  left  ventri- 
cle. First,  the  detachment  of  the  basial  band. 
As  this  band  has  already  been  detached  over 
the  right  ventricle  in  the  second  stage  of  the 
dissection,  it  is  necessary  to  resume  its  separa- 
tion at  the  posterior  coronary  track.  But  as 
the  further  separation  is  somewhat  difficult,  it 
will  be  rendered  less  so  if  the  remaining  portion 
of  this  band  be  first  examined  in  jig.  5, 
wherein  it  is  represented  detached.  When  in 
its  natural  situation  it  forms  the  uppermost 
third  of  this,  the  left  ventricle,  and  its  lower 
fibres  overlap  a part  of  those  which  occupy  the 
middle  third.  The  fibres  which  overlap  the 
others  in  taking  an  oblique  course  towards  the 
base  reach  the  brim  of  the  ventricle  and  pass 
over  it,  while  the  under  fibres  of  this  band  are 
appearing  in  succession,  and  taking  a similar 
spiral  course  until  the  whole  bundle  of  fibres  is 
twisted  in  the  form  of  a rope.  In  order,  there- 
fore,to  trace  out  and  detach  this  band  as  it  becomes 
transformed  into  a rope,  it  is  requisite  to  com- 
mence near  the  posterior  coronary  track  ( pet ), 
in  a continuous  line  with  the  lower  edge  of  its 
former  portion,  introducing  the  handle  of  a 
scalpel  obliquely  upwards  so  as  to  detach  the 
fibres  which  overlap  those  of  the  middle  third, 
md  to  carry  the  separation  so  far  up  as  will 
reach  those  marked  a,  coming  obliquely  down 
from  the  aorta.  In  conducting  this  separation 
from  left  to  right  it  is  soon  found  that  the  fibres 
af  this  bundle,  instead  of  overlapping  others, 
become  themselves  by  twisting  overlapped, 
rendering  it  necessary,  therefore,  to  turn  gra- 
dually the  handle  of  the  scalpel  obliquely 
downwards,  tracing  the  rope  according  to  its 
windings.  Two  scalpels  will  be  required  in 
inducting  the  further  separation. 

The  next  step  should  be  preceded  by  viewing 
the  fibres  of  the  rope  in  fig.  3,  descending 
md  radiating  into  a layer  which  sweeps  round 
the  cavity  of  this  ventricle.  The  heart  should 
now  be  placed  in  a small  cup  or  jar  of  a size 
that  will  support  it  with  its  base  upwards,  and 
-hen,  with  the  scalpels  employed  vertically,  the 
separation  should  be  proceeded  with,  and  in 
massing  through  the  septum  a vertical  section 
ihould  be  made  through  the  aorta  in  the 
ine  of  separation,  which  should  be  pursued 
onnd  anr)  round,  and  nrnpressi  veliL_dfi£n£^- 
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of  the  heart,  and  which  now  pass  over  tire  scal- 
pels, should  be  divided ; the  incision  being 
made  along  the  side  of  the  posterior  edge  oi 
the  septum.  A section  should  be  made  through 
the  rope  also,  which  allows  the  right  ventricle 
to  be  raised  from  the  left,  and  the  heart  to  be 
unwound  as  far  as  the  separation  has  been  car- 
ried. There  yet  remains  a mass  of  fibres 
around  the  cavity  of  the  left  ventricle  to  be  de- 
tached. This  last  process  of  separation  shoulc 
be  conducted  in  a contrary  direction  to  tha 
which  has  hitherto  been  adopted,  viz.  from  right 
to  left,  until  the  internal  membranous  lining  is 
exposed,  and  which  should  be  torn  in  order  tc 
lay  open  this  chamber. 

The  heart  can  now  be  unwound  and  extended 
as  in  fig.  1,  placing  the  left  ventricle,  Iv,  ati 
one  end  and  the  right  at  the  other,  removing 
that  section  of  the  aorta,  aa,  connected  to  tha 
right  ventricle  from  its  counterpart  which  ex-1 
clusively  pertains  to  the  left,  and  which  is  hid-] 
den  by  the  rope,  r r ; removing  also  the  two! 
portions  of  the  bisected  rope  to  the  two  most] 
distant  diagonal  points  in  this  view.  Tha 
niche,  Cpc,  indicates  the  part  occupied  by 
the  divided  band  which  passed  along  the  mid- 
dle third  of  the  heart. 

The  second  method  of  demonstration. — Thpj 
formation,  or  winding  up  of  the  fibres* 
of  the  heart.  This  description  comprehends! 
the  retracing  of  the  fibres  from  the  centre  to 
the  circumference,  showing  their  respective 
origins,  associations,  courses,  connexions,  and 
terminations,  also  the  manner  in  which  they 
are  wound  up  to  form  the  two  ventricles  into 
one  compact  conical  body. 

The  first  stage  consists  in  retracing  the  su- 
perficial layer  from  its  origins  to  its  termina- 
tions. It  is  necessary  to  commence  at  the 
very  centre  of  the  heart — the  interior  of  the  left 
ventricle,  whence  spring  the  fibres  composing 
its  main  bulk.  Fig.  4,  at  its  right  extremity, 
exhibits  the  left  ventricle,  Iv,  laid  open,  exposing 
the  two  carneae  columnae,  cc  and  cc,  one  of 
which  is  placed  out  of  its  situation,  in  order  tOj 
show  the  interior  of  the  chamber.  The  fibres 
of  the  two  carneae  columnae,  cc  and  cc,  ex- 
pand in  a fan-like  manner ; those  of  the  rope, 
rr,  expand  in  a similar  manner ; the  radiated 
fibres  of  each  of  these  three  bodies  wind  round 
the  axis  of  this  ventricle  forming  its  parietes ; 
and  as  they  wind  so  as  to  form  an  inverted 
cone,  it  is  clear  that  the  inmost  fibres  alone 
can  reach  the  apex.  Accordingly,  a fasciculus 
of  the  inmost  fibres  from  each  of  these  three 
bodies,  marked  c,  r,  and  c respectively,  pass 
down  to  the  apex  associated  together,  and  in 
their  course  make  a gentle  twist  from  left  to 
right,  gradually  contracting  the  cavity  to  a 
point  and  closing  it;  they  then  twist  sharply 
round  upon  each  other  and  complete  the  apex 
marked  crc  conjointly,  so  that  by  means  of 
tins  twistimr  the  internal  fibres  are  .-PnrW.L 
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he  base,  pass  more  longitudinally.  It  is  evi- 
lent  that  these  few  fibres  would  be  inadequate 

0 form  a complete  layer,  unless  in  their  pro- 
ongation  they  pursued  an  uniformly  spiral 
:ourse.  They  are  more  than  enough  to  cover 
he  apicial  part  as  they  twist  over  each  other; 
>ut  in  consequence  of  the  conical  form  of  the 
leart  they  soon  become  singly  arranged,  and 
s they  diverge,  separate  and  leave  interspaces, 
ome  of  which  are  occupied  by  fibres  which 
pparently  arise  abruptly  at  the  surface.  The 
ibres  which  pass  longitudinally  to  the  base  of 
he  left  ventricle  are  inserted  into  the  tendinous 
nargin  of  the  annulus  arteriosus,  and  into  the 
>osterior  part  of  the  root  of  the  aorta,  forming 
he  right  wing,  crc.  The  spiral  fibres  have 
teen  stated  to  arrive  at  the  anterior  coronary 
rack  along  its  whole  length.  The  majority  of 
hem  terminate  at  the  coronary  vessels ; others 
.re  merely  intersected  by  them,  while  others 
>ass  under  these  vessels  aud  become  super- 
icial  again  : those  which  maintain  their  course 
iver  the  right  ventricle  vary  in  different  hearts 
rom  a small  to  a considerable  number.  Along 
he  whole  length  of  this  track  accessory  fibres 
rom  the  interior  of  the  right  ventricle  are 
merging  to  associate  with  these  in  their  way 
>ver  this  ventricle.  They  take  a longitudinal 
ourse  to  the  base,  and  therefore  start  at  an 
ingle  with  the  spiral  fibres  which  are  on  the 
eft  side  of  the  coronary  track.  In  Jig.  4 
hese  accessory  fibres  from  the  aorta,  a a,  and 
iom  two  of  the  carneae  columnae,  are  seen 
lassing  together  obliquely  down  the  right  sur- 
ace  of  the  septum,  marked  acc,  to  enter 
nto  the  formation  of  the  extended  band, 
rhese  accessory  fibres  perforate  it  along  the 
interior  boundary,  ab,  and  become  super- 
icial.  This  layer  is,  accordingly,  in  fig.  2, 
narked  Cacc  ; its  fibres  pass  at  nearly  right 
ingles  with  the  subjacent  fibres,  and  when 
aised  form  the  left  wing;  its  insertions  are 
he  anterior  part  of  the  root  of  the  aorta,  the 
endinous  margin  of  the  annulus  venosus,  and 
igain  the  right  part  of  the  root  of  the  aorta, 
sometimes  festoons  are  formed  at  the  base  by 
:ommunications  of  fibres  between  the  pulmo- 
lary  artery  and  the  aorta,  at  its  right  and  pos- 
erior  aspects. 

It  occasionally  happens  that  the  accessory 
ibres  which  arise  from  the  interior  of  the  right 
ventricle  are  not  very  numerous ; in  such  cases 

1 greater  number  of  fibres  arise  abruptly  from 
ts  surface. 

The  superficial  layer  has  three  sets  of  ori- 
gins: one,  primitive,  from  the  interior  of  the 
eft  ventricle;  the  others,  accessory,  from  the 
nterior  of  the  right  ventricle,  and  from  the 
)uter  surface  of  both.  It  cannot  with  pro- 
iriety  be  considered  as  one  common  invest- 
nent,  since  each  ventricle  for  the  most  part 
jives  birth  to  its  own  superficial  fibres.  It  is 
lecessary  to  raise  it  as  a distinct  layer  for  two 


the  left  ventricle,  and  of  forming  the  apex  ill 
and  probably  no  other  method  than  that  of  th<  1. 
twisting  of  the  fibres  could  have  been  so  secure  || 
especially  as  the  parietes  at  the  apex  of  tin  11 
ventiicle  do  not  generally,  even  in  a bullock’;  B’j 
heart,  exceed  a tenth  of  an  inch  in  thickness. 

The  second  stage. — The  external  layer  havingJI 
been  traced  from  its  origins  to  its  insertions 
we  may  now  trace  the  deep-seated  layers ; ancidM  \ 
as  these  have,  for  the  most  part,  the  same*'! 
origins,  courses,  and  insertions  as  the  super- -U1 
ficial  layer,  we  may  commence  the  description  || 
at  the  same  points. 

It  has  been  already  stated  that  the  fibres  ofM  ‘ 
the  rope  and  of  the  two  carneae  columnae  ex-. 41 
pand  in  a fan-like  manner,  that  their  inmost- II  ■ 
fibres  pass  through  the  apex  and  become  ex-41 
ternal,  but  that  the  chief  of  them  wind  round:|| 1 
the  axis  of  the  left  ventricle  above  the  apex.  .|| 
as  exemplified  in  fg.  2,  crc.  The  respec-4| 
tive  sets  of  fibres  pertaining  to  these  three-  B 
bodies  continue  separate  during  their  radiation  ill 
only,  after  which  they  become  plaited  togetherll 
by  folding  one  over  the  others.  Their  mode'  II 
of  association  is  shown  in  the  extended  portionnll 
of  the  split  layer,  crc  in  fg.  3,  also  innil 
its  counterpart,  crc,  winding  round  the  api--|| 
cial  part  of  the  ventricle.  Again,  in  fg.  f,.l 
it  may  be  seen  that  the  fibres  at  the  bases  of'ijl 
these  columns  turn  under  and  pass  up  in  con— 1| 
junction  with  those  of  the  rope  forming  theeil 
middle  mass,  crc,  at  the  upper  of  which. || 
they  fold  over  making  flat  twists  upon  them—  U 
selves,  which  have,  however,  become  exag—  U 
gerated  in  appearance  by  the  unwinding  of  thei  II 
heart,  as  in  rolling  it  up  again  some  of  thee  II 
angles  are  converted  into  spires,  preserving  aill 
considerable  degree  of  parallelism. 

Having  shown  the  origins,  and  the  method! I 
adopted  in  the  association,  of  the  fibres  form—  II 
ing  the  middle  mass  in  fg.  1,  we  proceed  byvfl 
tracing  the  divisions  and  prolongations  of  itssn 
fibres,  and  the  plan  of  building  up  the  two)  I 
chambers  of  the  heart.  First,  the  forma- U 
tion  of  the  left  ventricle.  If  the  right  carneaiH 
columna,  cc,  be  replaced  in  contact  with  itssB 
fellow,  and  if  the  rope,  rr,  be  brought  I 
round  the  upper  part  of  this  cavity  so  as  to  I 
embrace  them,  and  if  portion  4 be  split  from  1 1 
the  middle  mass,  crc,  and  be  wound,  in  I 
association  with  the  apicial  fibres,  crc,  round  II 
the  lower  part  of  this  cavity,  that  division  of  I 
the  heart,  comprising  the  left  ventricle  and  the  I 
middle  mass,  will  bear  a near  resemblance  to  I 
that  represented  in  fig.  3;  in  which  figure  I 
the  rope,  rr,  in  embracing  the  heads  of  the 
carneae  columnae,  cc,  brings  into  view  its  fan- 
like fibres,  r,  sweeping  round  the  upper  part 
of  the  axis  of  this  ventricle ; in  which  the 
fibres  of  portion  4,  in  winding  round  the  lower 
half  of  the  axis,  embrace  the  bodies  of  the 
carneae  columnae,  cc,  and  associate  with  the 
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The  third  stage.  In  pursuing  the  mass  of 
blended  fibres,  cue,  occupying  the  middle 
of  Jig.  1,  it  is  found  that,  after  having  formed 
the  left,  it  splits  under  the  line  marked  by 
stars  into  two  bands,  which  embrace  and  con- 
tribute to  form  the  right  ventricle.  These  sepa- 
rated bands  were  stated  in  the  preliminary 
remarks  to  be  of  unequal  lengths,  the  longer 
making  two  and  the  shorter  making  but  one 
spiral  circle  round  the  heart.  The  longer,  in 
the  first  place,  assumes  the  character  of  a layer 
and  forms  the  middle  layer  of  the  septum. 
It  requires  to  be  described  in  three  portions. 
Portion  1 , being  attached  to  the  valve  of  the 
other  section  of  the  aorta,  was  stripped  oft’  in 
unwinding  the  heart;  in  the  wound-up  state  it 
passes  over  the  pulmonary  channel  of  fibres,  p, 
along  the  part  marked  1,  in  its  way  to  the 
aorta,  aa  ; its  absence,  however,  opens  to 
view  the  fibres  coming  from  the  base  and  form- 
ing the  right  layer  of  the  septum.  Portion  2 
proceeds  from  the  starred  line  across  to  enter 
into  the  formation  of  the  rope,  ru,  and  will 
be  noticed  hereafter.  Portion  3 is  the  longer 
band;  it  is  not  entirely  seen,  being  overlapped 
by  some  of  the  fibres  of  portion  4 ; it  passes 
across  to  the  niche,  Cpc,  where  it  was  di- 
vided in  unwinding  the  heart,  in  order  to 
liberate  the  two  ventricles  which  were  encircled 
together  by  this  band.  Previously  to  pursuing 
this  band  further,  it  is  better  to  trace  it  as  the 
middle  layer  of  the  septum  in  its  natural  situ- 
ation— the  wound-up  state  of  the  heart.  In 
fig.  3 it  forms  the  extended  layer,  crc,  in 
association  with  portion  2,  and  split  from  por- 
tion 4,  which  does  not  belong  to  the  septum  ; 
on  being  replaced,  its  cut  edge,  a,  applies  to 
the  cut  edge,  b,  in  passing  as  the  middle  layer 
between  the  right  and  left  layers  of  the  septum. 
The  middle  layer  is  seen  in  fig.  5 emerging 
at  the  posterior  edge  of  the  septum,  where 
portion  2 disconnects  itself  to  join  at  the  under 
surface  the  band  above,  but  in  this  figure  is 
marked  C large,  indicating  that  it  is  derived 
from  this  layer,  which  has  hitherto  been  lettered 
crc.  This  layer,  being  now  deprived  of  all 
its  other  portions,  will  hereafter  be  considered 
as  a band,  and  it  has  already  been  explained 
why  it  should  be  denominated  the  longer  band. 
This  band  in  emerging  at  the  posterior  edge  of 
the  septum  is  joined  by  another  band  of  fibres, 
which  is  seen  in  fig.  4,  forming  part  of  the 
internal  layer  of  the  proper  wall  of  the  right 
ventricle;  its  fibres,  pc,  arise  from  the  pul- 
monary artery,  pp,  and  from  one  of  the 
cameae  columnae  not  in  sight ; they  cross  ob- 
liquely over  this  cavity  to  the  posterior  edge 
of  the  septum  to  join  the  band  in  ques- 
tion. By  the  intimate  blending  of  the 
fibres  of  these  two  bands  the  apicial  half 
of  the  posterior  boundary  of  this  ventricle  is 
constructed.  The  longer  band,  now  aug- 
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when  it  arrives  at  the  anterior  edge  of  the  sepj| 
turn  it  becomes  the  basial  band,  and  bavins* 
been  traced  round  the  left  under  the  right  veil* 
tricle,  in  making  its  second  circle  it  passes 
that  cavity.  In  fig.  4 the  commencement  ojL 
its  second  course  is  exhibited.  It  is  bisectedtn 
one  portion,  Cpcaa,  being  held  up  by  ;jfl 
probe ; the  other,  at  the  anterior  coronary  track® 
a c t,  receives  at  its  inner  surface  a fasciculus 
of  fibres,  a,  from  the  aorta,  aa,  and  is  als<l 
lettered  Cpcaa.  This  fasciculus  and  porfl 
tion  of  the  band  form  together  a groove,  bw 
winding  over  the  pulmonary  channel  wheijfc 
brought  down  into  its  place,  and  which  togejj 
ther  form  the  basial  part  of  the  anterior  bounlj 
dary  of  this  cavity.  This  band  in  its  progres* 
round  this  ventricle  constitutes  the  basial  bandj 
of  the  middle  layer  of  its  proper  wall,  anefi 
forms  so  many  connexions  with  the  base,  that| 
to  trace  them  all  would  be  found  a very  com-' 
plicated  piece  of  dissection ; it  is,  therefore* 
deemed  better  to  give  a general  description  ol 
them.  For  instance,  the  aorta  presents  threw 
different  aspects  under  which  this  band  is  con-, 
nected  to  it:  the  first,  at  the  termination  of  the! 
anterior  coronary  track ; the  second,  between 
the  pulmonary  artery  and  the  annulus  venosus  I 
and  the  third,  between  the  annulus  venosus  andj 
the  annulus  arteriosus,  or  at  the  extremity  6>' 
the  posterior  coronary  track.  The  aorta  re-t 
ceives  at  each  of  these  parts  an  insertion  oi 
fibres  from  the  outer  surface  of  the  band ; and 
the  band  receives  on  its  inner  surface  a fasci- 
culus from  the  aorta.  These  reciprocal  com- 
munications occasion  the  band  to  be  very  firmly 
bound  down  to  the  base,  and  to  be  arranged! 
to  a certain  extent,  into  festoons.  For  eaclr 
of  these  accessions  from  the  aorta,  an  addi- 
tional a is  added  to  the  lettering  of  the  band, 
which  is,  accordingly,  designated  Cpcaaaa, 
As  the  band  passes  the  annulus  venosus,  it< 
outer  fibres  by  a gentle  obliquity  in  their  course 
successively  arrive  at  its  tendinous  margin 
into  which  they  become  inserted  immediately 
below  those  of  the  superficial  layer,  and 
some  proceeding  still  more  deeply  pass 
under  the  tendinous  margin  into  the  ven- 
tricle, and  form  the  musculi  pectinati 
In  order  to  avoid  repetition  it  may  l>e  here 
remarked,  that  this  part  of  the  description  ap- 
plies to  the  annulus  arteriosus  also.  The  last 
two  accessions  of  fibres  this  band  receives 
should  be  traced,  since  they  assist  in  the  con- 
struction of  the  posterior  boundary  of  the  right 
ventricle.  In  fig.  5 this  band  is  seen  in  the 
latter  part  of  its  course  round  the  right  ventri-j 
cle,  marked  Cpcaaa;  on  reaching  the  pos-J 
terior  coronary  track,  pet,  it  is  joined  on  its 
inner  surface  by  two  fasciculi  which  bind  it 
down  to  the  base,  but  on  each  side  of  this 
track  it  is  separated  and  raised.  One  of  these 
fasciculi,  the  last  derived  from  the  aorta,  is 
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ion  ion  2 is  seen  crossing  over  to  join  the  band 
j.T<  aaaaC,  just  before  it  becomes  the  rope; 
die  fasciculus  of  fibres  a from  the  aorta  a a 
p also  seen  joining  this  band  at  its  inner  sur- 
iaee  nearer  the  base.  By  the  union  of  these 
iwo  fasciculi  with  the  band  in  question,  the 
iiasial  half  of  the  posterior  boundary  of  the 
light  ventricle  is  formed.  By  pursuing,  in 
%.  5,  this  band  or  combination  of  fibres, 
lettered  CpcaaaaC,  it  is  seen  to  form,  while 
it  is  gradually  twisting  upon  itself,  the  brim 
,jif  the  left  ventricle,  and  then  to  make  a 
jkharp  twist  of  its  fibres  into  the  rope  a r,  by 
fvhich  means  they  are  rendered  the  internal 
fibres  of  the  left  ventricle ; in  Jig.  3 they 
may  be  traced  expanding  again  into  a layer, 
pursuing  the  same  spiral  sweep  from  left  to 
right,  but  from  the  base  towards  the  apex,  and 
Inwardly  instead  of  outwardly.  Thus  the  de- 
monstration brings  us  back  to  our  starting-point, 
j We  have  yet  to  trace  the  shorter  of  the  two 
bands  which  originate  in  the  splitting  of  the 
middle  mass  of  fibres,  crc,  in  Jig.  1,  to 
Embrace  the  right  ventricle.  This  view  ex- 
hibits only  the  inner  fibres  of  this  mass  as  they 
lire  prolonged  into  the  inner  or  longer  of  the 
£wo  bands ; but  Jig.  4 affords  an  outer  view 
bf  this  mass  of  fibres  as  they  are  prolonged 
pito  the  outer  or  shorter  band.  They  are  seen 
winding  spirally  up  from  the  apex  marked 
p rc,  and  at  the  anterior  coronary  track,  act, 
they  split,  in  the  form  of  a band,  from  the 
general  mass  to  pass  over  the  lower  half  of  the 
tavity  of  the  right  ventricle.  In  this  figure 
■this  band  is  separated  and  left  extended,  in 
order  that  the  accessions  of  fibres  it  receives 
from  the  right  surface  of  the  septum  may  be 
fceen,  which  are  the  fibres  a from  the  aorta 
!a  a , and  the  fibres  c and  c form  two  of  the 
jcarneae  columnae  (not  in  view)  passing  obliquely 
id  own  from  right  to  left  to  the  anterior  edge  of 
•the  septum,  from  which  they  extend  into  the 
iband  which  is  lettered  Cacc,  and  unite  in- 
timately with  its  fibres.  When  the  band  is 
Replaced  in  its  course  over  the  ventricle,  its 
iaccessory  fibres  are  made  to  reflect  at  an  acute 
(angle  upon  themselves,  and  thus  form  the 
lapicial  part  of  its  anterior  boundary.  This 
Iband  describes  one  spiral  circle  round  the  heart, 
[.arriving  again  at  the  anterior  coronary  track  at 
jits  basial  extremity;  it  is  inserted  into  the 
(aorta,  and  if  the  fibres  make  a very  oblique 
(approach  to  the  base,  they  will  be  also  inserted 
iinto  the  tendinous  margin  of  the  annulus  arte- 
riosus. The  continuation  of  this  band  round 
j the  posterior  side  of  the  heart  can  be  traced  in 
j Jig.  2.  Its  width  is  equal  to  about  a third 
i of  the  heart’s  axis;  it  is  seen  marked  Cacc 
in  its  spiral  ascent  from  left  to  right,  passing, 
j first,  a little  below  the  middle  third  of  the  heart; 
I at  the  posterior  coronary  track,  pet,  becom- 
| ing  the  middle  third,  and  afterwards  approach- 
ing QTaduallv  the  base  in  its  wav  to  its  Doints 


and  concise  view  by  means  of  a diagram  should 
be  afforded  of  the  courses  which  the  fibres  take 
in  constructing  this  organ. 

Recapitulation.  (Vid.  the  diagram  Jig.  6.) 
We  commence  tracing  the  fibres  of  the  heart 
from  its  very  centre.  The  fibres,  cc,  from  the  two 
carneae  columnae  of  the  left  ventricle,  lv,  are 
joined  by  the  fibres,  r,  from  the  rope  rr, 
after  those  fibres  of  the  rope  have  expanded 
and  formed  the  internal  layer  of  the  septum  S ; 
in  winding  round  the  axis  of  this  cavity  they 
blend  together  as  the  initial  letters  crc  indi- 
cate. The  inmost  of  these  fibres  descend  as  far 
as  the  apex,  where  they  twist  sharply  round  and 
close  the  cavity,  by  which  means  they  construct 
the  apex,  and  become  the  superficial  fibres  of 
the  heart.  But  the  chief  bulk  of  this  mass  of 
blended  fibres  makes  a spiral  sweep  from  left 
to  right  round  the  axis  above  the  apex;  and  when 
it  has  described  two  circles,  crc,  it  splits  at 
the  anterior  edge  of  the  septum  into  two  bands, 
one  being  considerably  longer  than  the  other. 
The  longer  first  makes  one  circle  round  the  left 
ventricle,  then  another,  enclosing  both  ventri- 
cles. In  making  the  first  circle  it  passes 
through  the  septum  forming  its  middle  layer, 
and  on  reachiug  its  posterior  edge  itreceivesfrom 
the  pulmonary  artery  accessory  fibres,  which 
have  crossed  over  the  cavity  of  the  right  ven- 
tricle, forming  the  inmost  layer  of  its  right  or 
proper  wall,  and  fibres  from  one  of  the  carneae 
columnae  of  this  ventricle,  and  from  the  aorta, 
being  marked  Cpca.  The  accessory  fibres 
are  not  represented,  as  they  would  have  ren- 
dered the  diagram  complicated  and  unintelligi- 
ble ; but  they  are  indicated  by  their  initials 
being  added  in  the  lettering  of  the  bands. 
This  band  in  question  may  now  be  traced 
round  the  middle  third  of  the  left  ventricle 
advancing  towards  both  the  base  and  the  outer 
surface  of  the  heart;  on  completing  its  first 

Fig.  6. 
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circle  it  arrives  again  at  the  anterior  edge  of 
the  septum,  receives  another  fasciculus  of  fibres 
from  the  aorta,  and  is  marked  Cpcaa.  It 
is  then  seen  to  take  its  course  round  the  base 
and  in  front  of  the  right  ventricle.  As  it  passes 
by  the  right  aspect  of  the  aorta, it  again  receives 
from  it  a fasciculus  of  fibres,  and  is  lettered 
Cpcaa  a ; on  reaching  the  posterior  edge 
of  the  septum,  it  is  further  augmented  by  two 
accessions  of  fibres,  one  from  the  aorta  at  its 
posterior  aspect,  and  the  other  from  the  middle 
layer  of  the  septum.  This  combination  of 
fibres  from  various  sources  is  indicated  by  the 
combination  of  their  initial  letters,  CpcaaaaC. 
It  should  be  borne  in  mind  that  C large 
is  the  synalepha  of  crc — the  initials  of  the 
primitive  mass  of  blended  fibres.  This  band, 
in  passing  along  the  base  of  the  left  ventricle, 
makes  at  first  a gentle  twist  of  its  fibres  form- 
ing the  brim  of  this  chamber;  it  afterwards 
makes  a sharp  twist  and  assumes  the  form  of  a 
rope,  by  which  means  its  fibres  are  transferred 
to  the  interior  of  the  ventricle.  In  descending 
this  chamber,  they  expand  again  into  a layer, 
and  wind  spirally  round  its  cavity,  first  forming 
the  internal  layer,  r,  of  the  septum,  and  then 
associating  with  the  expanded  fibres  of  the  two 
carneae  columnae,  and  thus  arrive  at  the  points 
from  which  we  commenced  tracing  them.  We 
now  return  to  the  anterior  edge  of  the  septum, 
S,  in  order  to  trace  the  shorter  band.  At  this 
part  the  primitive  mass  of  blended  fibres  splits 
into  two  bands  : the  longer  passes  behind  the 
right  ventricle  through  the  septum  as  already 
described ; the  shorter  passes  in  front.  The 
shorter  first  receives  a considerable  accession 
of  fibres  from  the  right  surface  of  the  septum, 
which  pass  down  from  the  aorta,  and  from  the 
two  cameae  columnae  springing  from  this  sur- 
face : it  is  lettered  Cacc  ; it  describes  one 
spiral  circle  round  both  ventricles.  It  first 
passes  over  the  lower  half  of  the  right  ventri- 
cle, forming  the  apicial  band  of  the  middle 
layer  of  its  proper  wall,  and  then  round  the 
left  ventricle  in  an  oblique  direction  to  the  base, 
and  terminates  at  the  aorta  near  the  anterior 
coronary  track,  having  completed  its  spiral 
circle  round  the  heart. 

As  the  demonstration  has,  in  reference  to  the 
construction  of  the  septum  and  of  the  right 
ventricle,  been  unavoidably  disconnected,  it  is 
requisite  to  give  a more  systematic  and  com- 
prehensive description  of  their  particular  for- 
mation. 

The  septum  is  composed  of  three  layers  : a 
left,  a middle,  and  a right  layer.  The  two 
former  properly  belong  to  the  left  ventricle  ; 
and  the  last  or  right  layer  exclusively  pertains 
to  the  right  ventricle.  The  two  former  are 
composed  of  the  primitive  mass  of  fibres  de- 
rived from  the  rope  and  the  cameae  columnae  of 
the  left  ventricle ; the  left  layer  being  formed 


crc;  its  cut  edge  a applies  itself  to  the  cul 
edge  b,  evidently  forming  the  middle  layer  oi, 
the  septum.  The  last  or  right  layer  of  the 
septum  has  not  the  same  origins  as  the  twe 
former  have.  Its  fibres  arise  from  the  root 
and  lower  margin  of  the  valve  of  that  section 
of  the  aorta  which  pertains  to  the  right  ven- 
tricle, from  that  part  of  the  root  of  the  pulmo- 
nary artery  contiguous  to  the  aorta,  and  from 
the  cameae  columnae  of  the  right  surface  of  the 
septum.  The  fibres  attached  to  the  aorta  anc 
pulmonary  artery  may  be  seen  in  Jig.  J,  letterec 
a and  r respectively,  and  in  fig.  4 the  fibres 
from  the  aorta  blended  with  those  of  the  car- 
neae  columnae  are  exhibited  marked  acc 
forming  the  right  layer  of  the  septum. 

The  right  ventricle. — Although  the  right  lay© 
of  the  septum  belongs  anatomically  to  the  riglr 
ventricle,  yet  when  functionally  considered  ii 
pertains,  as  well  as  the  other  layers,  entirely  tc 
the  left.  For  the  concavity  of  this  layer  is 
like  that  of  the  other  layers  of  the  septum,  to 
wards  the  cavity  of  the  left  ventricle,  anc 
therefore  during  the  systole  approaches  the  axil 
of  this  cavity,  while  it  recedes  from  that  of  the 
right  ventricle  ; thereby  assisting  in  the  propul 
sion  of  the  blood  from  the  former,  and  to  ; 
limited  extentcounteracting  the  propulsive  ettbr 
of  the  latter  ventricle. 

The  right  ventricle  has,  therefore,  but  on< 
proper  wall,  which  is  connected  to  the  lef 
ventricle  in  a manner  to  be  described  hereafter 
The  right  chamber  should  be  divided  into  thre< 
channels : the  auricular,  the  pulmonary  oi 

ventricular,  and  the  apicial.  The  auricular  ii 
that  which  receives  the  blood  directly  from  tin 
right  auricle ; the  pulmonary  is  that  former 
by  the  fibres  which  arise  from  the  root  of  th< 
pulmonary  artery  at  its  eutire  circumference 
in  jig.  1,  the  pulmonary  artery,  pp,  and  tin 
fibres,  p,  are  seen  turned  a little  upon  thei: 
axis,  by  which  means  the  fibres  are  renderec 
oblique,  and  the  channel  the  more  complete 
and  the  apicial  channel  is  that  which  forms  tin 
channel  of  communication  between  the  othe 
two,  and  which  extends  to  the  apex.  The  pro- 
per wall  is  considered  as  having  three  layers 
the  superficial,  middle,  and  internal,  although 
they  cannot  always  be  detached  from  eacl 
other.  The  superficial  is  composed  of  thi 
mere  superficial  fibres  of  this  wall,  having  tin 
same  origins  and  terminations  as  have  its  sub 
jacent  fibres ; it  forms  the  left  wing  Cacc  o 
Jig.  2,  and  may  be  seen  in  fig.  4,  raised 
from  the  right  ventricle  and  reflected  over  tW 
base  marked  Cacc.  The  middle  layer  iJ 
composed  of  two  bands,  the  apicial  and  thJ 
basial.  The  apicial  is  formed  of  the  first  semi 
circular  portion  of  the  shorter  band  of  tin 
heart,  and  passes  over  the  lower  half  or  apiciaj 
channel  of  this  chamber;  it  lies  separated  anc 
extended  over  the  apex  of  Jig.  4,  marker 
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Auricular  channels  of  this  ventricle,  and  is 
,losely  connected  to  the  base.  The  internal 
Uyer  arises  chiefly  from  the  pulmonary  artery, 
,i’  ; it  first  forms  the  pulmonary  channel,  p, 
snd  then  expands  into  a layer  which  crosses 
bliquely  over  the  apicial  channel,  associated 
vith  fibres  derived  from  one  of  the  carneae 
plumnae.  The  basial  portion  of  this  layer 
yhich  crosses  over  the  auricular  channel,  can- 
■ot  often  be  separated  from  the  fibres  of  its 
Superjacent  band,  the  fibres  of  the  musculi 
•ectinati  being  intricately  interwoven  with 
hem.  When  this  layer  is  replaced,  its  lower 
!>ose  edge  applies  itself  to  the  anterior  boun- 
dary, a b,  of  this  cavity,  and  is  lined  with  its 
lternal  proper  membrane.  Of  the  three  layers 
pmposing  the  proper  wall  of  this  ventricle, 
«vo,  the  middle  and  inner  layers,  are  confined 
if  the  edge  of  the  septum,  forming  thereby  the 
Iteral  boundary  of  this  cavity. 

F The  boundary  of  the  right  ventricle. — It  is 
tue  that  every  part  of  the  internal  surface  of  this 
hamber  contributes  in  forming  its  boundary, 
jut,  as  this  cavity  is  formed  chiefly  by  the 
plitting  of  the  mass  of  fibres  into  layers  and 
y their  re-union,  it  is  dear  that  unless  the 
vycrs  so  separated  were  well  secured  at  their 
■oints  of  junction,  their  separation  would  pro- 
ressively  increase,  and  the  cavity  enlarge  to  a 
Ital  extent  by  the  repeated  dilatations  to  which 
is  subjected.  The  mode  of  union  which 
?eures  tiiis  lateral  boundary  merits  therefore 
articular  notice.  As  the  lateral  boundary 
prresponds  to  the  edge  of  the  septum,  it  admits 

• the  same  division  into  anterior  and  posterior. 
jhe  anterior  boundary  being  formed  by  the 
blitting  of  the  layers,  and  the  posterior  by  their 
'-union,  their  respective  modes  of  construction 
je  not  precisely  similar.  The  anterior  boun- 
-xry  is  principally  formed  by  a certain  set  of 
fires  winding  and  reflecting  upon  themselves, 

* shewn  in  fig.  4.  The  basial  part  of  this 
oundary,  a b,  is  formed  of  fibres  a,  from  the 
Wta  a a,  winding  over  the  pulmonary  channel 
•'  fibres  p,  in  contributing  to  form  the  band 
jpCAA.  The  fibres  of  this  channel  also  con- 
ibute  to  form  this  part  of  the  boundary, 

! is  represented  in  Jig.  1 . The  apicial  part 
[ this  boundary  is  obviously  constructed  by 
e fibres  acc  which  form  the  right  layer  of 
e septum  being  prolonged  into  the  extended 
knd,  which  on  being  replaced  occasions  them 

be  doubled  upon  themselves  in  passing  over 
e apicial  channel  in  association  with  the  fibres 
' this  band. 

The  posterior  boundary  is  constructed  by 
e re-union  of  the  fibres  which  pass  in  front 
the  cavity  with  others  which  pass  behind  it, 
id  by  the  attachment  of  some  of  the  fibres  at 
e base  to  the  aorta.  The  basial  half  of  this 
mndary  being  formed  by  the  conjunction  of 
e under  fibres  of  the  basial  band  Cpcaaa, 
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attached  to  the  aorta  at  its  posterior  aspect. 
And  the  apicial  half  of  the  posterior  boundary 
being  formed  by  the  conjunction  of  the  prin- 
cipal part  of  the  internal  layers  of  fibres  which 
cross  obliquely  the  cavity  of  the  right  ventricle 
with  the  chief  part  of  the  fibres  of  the  middle 
layer  of  the  septum  as  they  emerge  at  its  pos- 
terior edge,  where  they  freely  decussate.  In 
fg.  4 the  internal  layer  of  fibres,  pc,  is  seen 
crossing  the  cavity  obliquely  towards  the  apicial 
part  of  the  posterior  boundary,  and  in  fig.  5 
their  conjunction  with  the  fibres  which  emerge 
from  the  septum  is  seen  forming  a firm  union. 
But  the  lateral  boundary  is  rendered  doubly 
secure  by  the  curious  circumstance  of  the 
coronary  vessels,  deeply  penetrating  the  sub- 
stance of  the  heart  along  the  entire  edge  of  the 
septum,  stitching  down,  as  it  were,  just  on  the 
outside  of  the  boundary,  all  the  fibres  which 
form  it. 

The  conical  form  of  the  heart. — The  only 
point  now  remaining  for  consideration  is  the 
conical  form  of  the  heart.  This  form  admits  of 
the  following  explanation.  Along  the  central 
cavity  of  the  left  ventricle  are  placed  the  two 
carneae  columnae,  the  length  of  which  is  equal 
to  the  lower  three-fourths  of  the  length  of  the 
axis  of  this  cavity.  The  fibres  of  these  two 
bodies  radiate,  as  represented  in  Jig.  1 ; and 
the  radiated  fibres  wind  round  the  axis  closely 
upon  them,  as  is  seen  in  Jig.  3.  By  this 
radiation,  instead  of  all  the  fibres  passing 
longitudinally,  which  would  have  preserved 
these  bodies  in  a state  of  equal  thickness 
throughout  their  length,  they  are  progressively 
parting  with  their  fibres,  retaining  but  a few, 
which,  by  their  longitudinal  course,  reach  the 
apex ; consequently  these  columns  gradually 
diminish,  becoming  pyramidal,  and  forming 
together  an  inverted  cone ; and  as  the  fibres  in 
well-formed  hearts  wind  closely  round  these 
columns,  the  entire  ventricle  gently  assumes 
the  form  of  a cone.  And  although  the  right 
ventricle  is,  as  it  were,  appended  to  the  left, 
yet  it  is  not  so  connected  to  it  as  to  destroy  the 
conical  form,  but,  on  the  contrary,  in  such  a 
manner  as  to  form  a concave  parabolic  section 
of  a cone  which  adapts  itself  to  the  gentle  cone 
of  the  left  ventricle.  The  two  ventricles  thus 
united  assume  the  form  of  the  more  rapid  cone 
of  the  heart. 

Construction  of  the  auricles. — For  the  pur- 
pose of  ascertaining  the  mode  in  which  the 
fibres  form  the  auricles,  large  hearts,  as  those  of 
bullocks  and  horses,  should  be  selected.  Not- 
withstanding the  muscularity  of  the  auricles  is 
very  much  greater  in  large  than  in  small  hearts, 
yet  the  plan  is  the  same  in  both,  although  less 
developed  in  the  latter. 

The  fibres  of  the  auricles  arise  chiefly 
from  the  tendinous  margins  of  the  annulus 
yenosus  and  annulus  arteriosus ; they  ascend 


FIBRES  OF  TI1E  HEART. 


1 


only  more  slender,  but  more  numerous  and  in- 
terlaced ; in  these,  the  interstices  in  many 
places  are  not  filled  in,  the  internal  and  external 
proper  membranes  being  in  contact,  and  thus 
completing  the  wall.  Fig.  7 affords  an  interior 
view  of  a section  of  the  right  auricle,  in  which, 


Fig.  7. 


the  lining  membrane  being  removed,  the  fibres 
are  seen  arising  from  the  tendinous  margin  of 
the  annulus  venosus  av,  forming  the  internal 
part  of  the  wall  of  this  auricle,  and  in  their 
progress  up  arranged  into  columns,  c,  the 
branches  of  which  are  entwined  together  so  as 
to  construct  the  appendix.  These  convo- 
luted columns  at  the  posterior  aspect  of  the 
appendices  are  flattened,  as  shown  in  fig.  8,  c, 
where  their  fibres  are  associating  together,  and 


Fig.  8. 


in  passing  round  the  edges  to  the  anterior  sur- 
face becomeevenly  arranged  again, as  seen  in  the 
ippendix  a of  the  right  auricle,  ra,  of  Jig.  9. 
I'hus  far  the  construction  of  the  two  auricles 

Fig.  9. 
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agrees,  the  fibres  of  each  arising  from  its  respec 
tive  annulus,  forming  first  the  inner  part  of  th 
wall  of  the  auricle,  and  then  being  arrange' 
into  columns  which  entwine  together,  formin 
the  whole  of  the  appendix.  The  fibres  of  th 
right  auricle,  after  having  formed  the  wall  c 
this  cavity,  are  prolonged  to  form  the  outer  pai 
of  the  wall  of  the  left  auricle.  As  may  be  see 
in  fig.  9,  the  fibres  which  extend  from  the  con 
voluted  fibres  of  the  posterior  surface  of  tin 
right  auricle,  ra,  wind  evenly  arranged,  som 
over  the  apex,  and  others  round  the  auriclf 
marked  c,  completing  the  outer  part  of  the  wal 
of  the  entire  auricle : they  then  meet  at  th 
septum  S,  across  which  they  pass  associate* 
together,  marked  d,  and  on  reaching  the  lei 
auricle  divide  into  an  upper  portion  and  ai 
anterior  and  posterior  band.  The  upper portio'. 
is  composed  of  the  continued  fibres  d,  whicl 
proceed  up  the  appendix  and  encircle  its  apex 
The  anterior  band  e winds  round  the  left  au 
ricle  la,  and  on  reaching  the  root  of  thi 
aorta  k,  its  fibres  become  more  or  less  at 
tached  to  it  in  different  hearts  ; in  its  coursi 
upwards,  marked  f,  when  it  has  completed ; 
circle  it  passes  behind  the  fibres  which  form  th' 
first  part  of  the  circle  to  enter  into  the  formatioi 
of  the  fleshy  columns  of  the  appendix.  Thij 
posterior  band  passes  over  the  left  auricle  be; 
tween  the  appendix  a and  the  vena  cava  su 
perior  cs ; and  in  fig.  8 it  can  be  traced] 
coming  over,  marked  g,  and  passing  along  tin 
posterior  surface  of  this  auricle  la,  including 
in  its  course  the  posterior  edge  of  the  appendi; 
a ; the  fibres  which  pass  along  the  posterio: 
edge  of  the  appendix,  on  arriving  at  the  ante 
rior  edge,  separate  from  the  band  g to  pursue 
their  course  round  the  edge  of  the  appendix,— 
now  along  the  anterior  edge, — and  join  the 
fibres  d,  which  cap  the  apex.  This  divisioi 
of  the  band  which  encircles  the  appendix  is  com 
stant,  and  evidently  affords  particular  strengtl 
to  its  edge.  The  band  itself  g winds  dowr 
towards  the  base,  expanding  and  surrounding 
the  orifices  of  the  pulmonary  veins  p ; somt 
of  its  fibres  become  lost  on  the  surface  of  the 
auricle,  and  the  others  may  be  traced  totherooi 
of  the  aorta. 

This  band  cannot  be  completely  detached  ir 
consequence  of  some  of  its  fibres  being  inter 
woven  with  its  subjacent  fibres. 

The  left  auricle,  without  the  addition  of  these 
bands,  would  nearly  balance  in  substance  anc 
strength  the  right ; their  addition  gives,  there- 
fore, to  the  left  a considerable  preponderance 
in  these  respects  over  the  right  auricle. 

The  septum  S is,  in  fig.  9,  shown  to  be  com- 
posed, superiorly,  of  the  transverse  band  of 
fibres  d,  which  passes  from  the  right  to  the 
left  auricle ; in  its  middle  part,  of  the  ascending 
fibres  h,  which  arise  from  the  root  of  the  aorta 
k,  and  pass  up  behind  the  band  d,  some 
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nosus  to  the  left  auricle,  but  which  cannot  be 
en  in  this  figure. 

In  concluding  these  remarks  on  the  construc- 
>n  of  the  auricles,  it  may  be  mentioned  that 


i n the  hearts  of  1 arge  animals  a great  di  fference  ex- 
ists in  the  structure  of  the  two  venae  cavae,  the 
superior beingparticularly  fleshy, and  the  inferior 
apparently  devoid  of  muscularity. 


TUE  END. 
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